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Introduction 
Cephalopods are the largest and most active invertebrates. India exports frozen cuttlefish and frozen 
squid to countries such as Japan, USA and the European Union. Cephalopods are unique because they 
have 85% protein by dry weight (16-21% by wet weight) and are considered a delicacy in seafood 
restaurants. Recent years have witnessed a significant amount of research interest in cephalopod culture 
and behaviour, in order to develop technology for commercial farming as well as to produce multiple 
laboratory generations for research in neurobiology and also to gather information for fishery 
management. In India, first major success in captive rearing studies of Cephalopod was achieved in 1999 
with the cuttlefish Sepiella inermis at Tuticiorin Research Centre of CMFRI. Since then CMFRI has been 
working on squids, Uroteuthis (Photololigo) duvaucelii, Sepioteuthis lessoniana; cuttlefish, Sepia 
pharaonis, and octopus Octopus dollfusi. However, research was mainly focused on the cuttlefish S. 
pharaonis and squid, S. lessoniana.  
Egg Collection 
Normally egg mass of S. pharaonis is deposited in offshore waters from 15 to 35 m depth along the 
Vizhinjam coast. Egg deposition of this species is only rarely noticed in near shore waters. For egg 
collection, coconut spadix is submerged in deeper waters 15-30m. Egg deposition peaks during post 
monsoon months from September to January and extends till April. These egg collectors are recovered 
using GPS. 
 
Egg mass of S. pharaonis 
In the case of S. lessoniana spawning congregations are found in inshore waters also. For the collection 
of egg capsules different collectors such as old net, coconut spadix and nylon ropes are used from a raft 
or coconut spadix tied together are submerged at selected areas during the breeding season. Squids 
attached up to 40 clusters of egg capsules in a single spadix with each cluster consisted of 17-19 finger 
shaped egg capsules containing 6 to 8 embryos. Egg deposition was observed during the months from 
March to September with peak in August. 
 







Egg mass of S. inermis 
 
Egg mass of U. (P.) duvaucelii                   Egg mass of D. singhalensis 
Egg matrices of U. (P.) duvaucelii and D. singhalensis are found attached to the sandy sea bottom even 
in near shore waters and can be obtained from shore seines. Octopus keep and incubate eggs among 
sea bottom structures and rocky areas and guards the eggs till hatching and the incubating female 
usually dies after hatching due to the starvation during incubation period. 
 
Egg mass of O. dollfusi 
Egg mass of   
S. lessoniana 
Sepioteuthis lessoniana 
eggs on coconut spadix 
Central Marine Fisheries Research Institute | R.C. Mangalore 
 
19 
Captive behaviour of pharaoh cuttlefish (S. pharaonis), spineless cuttlefish (S. inermis) and palk 
bay squid (Sepioteuthis lessoniana) 
For hatching, the egg masses are placed in an incubation tank and aeration is provided through air 
stones. The eggs are kept suspended above the aeration point in a smooth nylon net bag of 10 mm mesh 
size. Development of embryo is clearly visible through the egg membrane. The fully formed embryo with 
arms clinging to the spherical yolk material and the ink sac of the animal are visible. They showed jerking 
movements inside the capsule and even released ink inside the egg capsule when mechanical shocks 
were given.  
Food and feeding behaviour 
The limitation in cephalopods rearing is that they are carnivorous and selective feeders; they require live 
feed with a specific size, shape and movement. Feed without these characteristics will be ignored and the 
cephalopods will starve to death. The degree of selectivity is higher in the early stages compared to the 
adults. After a stage they can be trained to accept dead fish. 
They were observed not feeding on mysids during day time in the first 2 days of rearing but there was 
noticeable reduction in the live feed available in the rearing containers when observed in the morning. 
From the third day onwards they were found actively feeding on mysids by striking them with ejection of 
tentacles even during day time. 
From the third day onwards they were found actively feeding on mysids by striking them with ejection of 
tentacles during day time. Other feed items such as meat suspension, brine shrimp (Artemia salina) 
nauplii and rotifer Brachionus plicatilis did not attract the attention of hatchlings. During second week they 
can be fed with mysids of all sizes and shrimp post larvae and Artemia. They readily accepted Artemia 
(6-10 mm size). Shrimp post larvae (Penaeus indicus and Metapenaeus dobsoni) though accepted by the 
squid, could not be given in any significant amount due to their non-availability in sufficient quantities.  
From the 4
th
 week onwards they were fed mostly with small fishes and caridian shrimps.  
 
Captive development of spineless cuttlefish Sepiella inermis 
The young squid were seen capturing animals more than its size. During feeding, even the small squid 
showed the three stage attack sequence of fixating the prey, positioning itself in attacking position and 
striking the prey with ejection of tentacles. From 8
th
 week onwards they were slowly acquainted with dead 
fish (anchovies) and Acetes procured from locally and the quantity of live feed given was slowly reduced. 
Squid S. lessoniana acquired most of adult behaviour such as locomotion, capture of prey , ejection of ink 
and sudden changes of colour associated with excitement and escape bid even in the hatchling size of 




5mm ML. These animals frequently changed colour from pale yellowish brown to dark brown and back. 
During the first two months they showed aggregation behaviour.  For training the animals to feed on dead 
fishes, anchovies of the size 45-50 mm were taken in sticks with pointed ends and presented to the 
animals. Within 2-3 days most of them started taking the feed. Fish pieces were accepted even from the 
hand or taken from the bottom after one week training. At Karwar Research Centre of CMFRI, spineless 
cuttlefish S. inermis was successfully reared from the egg mass collected from wild. They mated under 
captivity and spawned on 86
th
 day at a size of 60 mm mantle length producing 214 viable eggs. Only live 
food organisms, consisting of mysids, shrimp post larvae and juvenile fishes formed the diet of these 
animals in different stages. The initial average size of hatchling was 4mm ML (0.02g) that increased to on 
110
th
 days respectively. Average survival was 43, 37 and 28% at the end of first, second and third 
months. 
At Vizhinjam Research Centre of CMFRI, Pharaoh cuttlefish (S. pharaonis) was successfully reared from 
egg to an average size of 168 mm mantle length (ML) and weight of 521 g in 226 days in the laboratory, 
using simple biological filtration systems. The period of egg incubation was 15 days at a temperature 
range of 27-31˚ C.  Food items given were live mysids, Artemia salina, juveniles of fishes and prawns. 
Subsequently, the juveniles were slowly acquainted with food items such as dead caridian prawns and 
small fishes. Hatchlings were reared at a stocking density of one animal/l during the first month, and 
subsequently stocking density was reduced as the growth proceeded. The study shows that the pharaoh 
cuttlefish can be reared under captivity with a survival rate of 40% with the use of live feed limited to the 
initial phase of 50 days.  
 
Sepia pharaonis: embryo, juveniles, feeding behavior, subadults, mating behaviour, mating 
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At Vizhinjam, the PalkBay squid Sepioteuthis lessoniana was also successfully bred under captivity. 
 
Captive development of S. lessoniana 
REFERENCES 
Anil M.K. 2003. Laboratory rearing and breeding of spineless cuttlefish Sepiella inermis Orbigny 
(Mollusca: Cephalopoda). J. Aqua. Trop., 18 (1): 35-44. 
Anil M.K., J. Andrews and C. Unnikrishnan, 2005. Growth, behaviour and mating of pharaoh cuttlefish 
Sepia pharaonis Ehrenberg under captivity. Israeli Journal of Aquaculture. 
Choe S. 1966. On the eggs, rearing, habits of fry and growth of some cephalopods.  Bull. Mar. Sci., 16 
(2): 330 – 348. 
Choe S. and Y. Oshima, 1963.  Rearing of cuttlefishes and squids. Nature, Lond., 297:3-7. 
Choe S. 1966. On the eggs, rearing, habits of fry and growth of some cephalopods.  Bull. Mar. Sci., 16 
(2): 330 – 348. 
Cole K.S. 1972. Membranes, ions and impulses. Second edition, University of California Press, Berkeley, 
CA, 569 pp. 
Forsythe J.W., Hanlon R.T., Lee P.G. 1987. A synopsis of cephalopod pathology in captivity. Intern 
Assoc Aqua Anim Med 1(4): 130-135. 
Forsythe J.W., Hanlon R.T., Lee P.G. 1990. A formulary for treating cephalopod mollusc diseases. In F O 
Perkins& T C Cheng Ed, Pathology in Marine Science. San Diego, Academic Press: 51-63. 




Hanley J.S., Shashar N., Smolowitz R., Bullis R.A., Mebane W.N., Gabr H.R. and R.T. Hanlon, 1998. 
Modified laboratory culture techniques for the European cuttlefish Sepia officianalis. Biol. Bull. 195: 223-
225. 
La Roe E.T. 1971. The culture and maintenance of the loliginid squid Sepioteuthis sepioidea and 
Doryteuthis plei. Mar. Biol., 9 (1): 9 –25. 
Lee P.G., Turk P.E., Yang W.T. and R.T. Hanlon, 1994. Biological characteristics and biomedical 
applications of the squid Sepioteuthis lessoniana cultured through multiple generations. Biol. Bull. (Wood 
Hole, Mass.) 186: 328-341. 
Messenger J.B. 1968. The visual attack of the cuttlefish, Sepia officinalis. Anim. Behav. 16: 342 – 357. 
Messenger J.B. 1977. Prey-capture and learning in the cuttlefish, Sepia. Symp. Zool. Soc. Lond., 38: 
347-376. 
Minton J.W., Walsh L.S., Lee P.G. and J.W. Forsythe, 2001. First multi-generation culture of the tropical 
cuttlefish Sepia pharaonis Ehreberg, 1831. Aquaculture International, 9: 375-392. 
Nabhitabhata J. 1978a. Rearing experiment on economic cephalopod –I: Long-finned squid Sepioteuthis 
lessoniana. Technical paper 1978, Rayong Brackish water Fisheries Station, Brackish water Fisheries 
Divisions, Department of Fisheries. 41 pp. 
Nabhitabhata J. 1978b. Rearing experiments on economic cephalopod-II: Cuttlefish Sepia pharaonis 
Ehrenberg. Technical paper 1978, Ibid. 62 pp. 
Nabhitabhata J., Pitak P. and K. Somnuk, 1984.  Culture, growth and behaviour of spineless cuttlefish 
Sepiella inermis Fer. & d’Orb. Technical paper 5/1984, Ibid. 48 pp. 
Nabhitabbata J. 1994. The culture of cephalopods. Fishing chimes, September, 1994, 12 – 16. 
Nabhitabhata J. and P. Nilaphat, 1999. Life cycle of cultured pharaoh cuttlefish Sepia pharaonis 
Ehrenberg, 1831. Phuket Marine Biological center special Publication, 19: 25-40. 
Nair K.P., Thomas P.A., Gopakumar G., Vincent S.G. and T.A. Omana, (1986).  Some observations on 
the hatching and post-hatching behaviour of the cuttlefish Sepia pharaonis Ehreberg.  In: (E.G.Silas Ed.) 
Cephalopod  Bionomics, Fisheries and Resource of the Exclusive Economic Zone of India., Bull. Cent. 
Mar. Fish. Res. Inst., 37: 157 – 159. 
Rosenberg P. 1973 The giant axon of the squid; a useful preparation for neurochemical and 
pharmacological studies. In: (R. Fried (Ed.), Methods of Neurochemistry, Vol.4, 97 – 160, Mercel Dekker, 
Inc., New York, NY. 
Silas E.G., Sarvesan R., Nair K.P., Sastri Y.A., Sreenivasan P.V., Meiyappan M.M., Vidyasagar K., Rao 
K.S. and B.N. Rao, 1986. Some aspects of the biology of cuttlefishes. In: (E.G.Silas Ed.) Cephalopod  
Bionomics, Fisheries and Resource of the Exclusive Economic Zone of India., Bull. Cent. Mar. Fish. Res. 
Inst., 37: 49 – 70. 
Sivalingam D. 1999. Successful breeding and hatchery experiments of the spineless cuttlefish Sepiella 
inermis at Tuticorin shellfish hatchery. Mar. Fish. Infor. Serv. T&E Ser., No.161: 11 – 13. 
Sivalingam D. and S.K. Pillai, 1983. Preliminary experiments on breeding of Cephalopods. Proc. Symp. 
Coastal Aquaculture, Part 2, Mar. Biol. Assn. India: 633 – 635. 
Sivalingam D. and S.K. Pillai, 1983. Preliminary experiments on breeding of Cephalopods. Proc. Symp. 
Coastal Aquaculture, Part 2, Mar. Biol. Assn. India: 633 – 635. 
 
